Abstract Objective This study was to clarify the neuropathological findings of non-herpetic acute limbic encephalitis (NHALE) and so-called acute juvenile female non-herpetic encephalitis (AJFNHE
Introduction

Many diseases affect the limbic system, and limbic encephalitis (LE) is usually classified into paraneoplastic LE, LE by viral infections, LE associated with autoimmune disease such as LE with antibody against voltage-gated potassium channels, and LE of unknown etiology (1-6). Nonherpetic acute limbic encephalitis (NHALE) is regarded as a new subgroup of LE
. Patients with NHALE differ from those with herpes simplex encephalitis in terms of the lack of evidence of herpes simplex virus (HSV) and showed magnetic resonance imaging (MRI) findings localized to the limbic system such as bilateral hippocampi and amygdalae (7, 8, 10, 11) . However, similar patients with so-called acute juvenile female non-herpetic LE (AJFNHLE) without abnormal MRI findings in the limbic systems have also been reported mainly in Japan (12, 13 
Materials and Methods
We examined the brains of the three patients described above and 13 
r o n a l l o s s wi t h a s t r o c y t e p r o l i f e r a t i o n s a n d s p o n g i o s i s we r e a p p a r e n t i n CAl . P e r i v a s c u l a r l y mp h o c y t i c i n f i l t r a t i o n s we r e n o t o b s e r v e d . He ma t o x y l i n a n d E o s i n s t a i n i n g , × 4 0 .
F i g u r e 2 . Hi g h ma g n i f i c a t i o n o f r i g h t l o w c o r n e r o f F i g u r e 1 .
T h e r e we r e f e w a n o x i c c h a n g e s i n t h e r e ma i n i n g n e u r o n s , a (Fig. 3A) , however those changes were clearly present in the claustrum (Fig. 3B, 3C ) and mildly in the basal ganglia.
n d b i n u c l e a t e d a s t r o c y t e s we r e r a r e l y s e e n ( b i n u c l e a t e d a s t r o c y t e s h o wn b y t h e a r r o ws wa s t h e s a me i n F i g s . 1 & 2 ) . He ma t o x y l i n a n d E o s i n s t a i n i n g , × 2 0 0 .
F i g u r e 3 . I n s u l a r c o r t e x a n d c l a u s t r u m i n a s a me s e c t i o n o f Ca s e 1 . T h e r e we r e a f e w CD6 8 -p o s i t i v e mi c r o g l i a / ma c r o p h a g e s i n t h e i n s u l a r c o r t e x ( A) . Ho we v e r , CD6 8 -p o s i t i v e mi c r o g l i a / ma c r o p h a g e s ( B ) a n d GF AP -p o s i t i v e a s t r o c y t e s ( C) we r e a b u n d a n t i n t h e c l a u s t r u m. S , s u b a r a c h n o i d s p a
There was no tumor in the general organs including ovary.
Case 2
Brain weight was 1,200 g and the only macroscopically abnormal finding was brain swelling. There was no necrosis or bleeding. Mild lymphocytic infiltrations were observed in the subarachnoid spaces throughout in the cortices, brain stem and cerebellum (Fig. 4A, 4B ). In the parenchyma, perivascular lymphocytic infiltrations were also seen in the superficial layers of the cortices (Fig. 4A) , in the basal ganglia and in the Ammon's horns (Fig. 4B) . In the Ammon's horns, neurons were relatively well preserved and there was no gliosis but limited neuronophagia was seen in the CA1 area (Fig. 4C) . Microglia/macrophage infiltrations were apparent (Fig. 4D) (Fig. 5A ) and in the subarachnoid spaces. Lymphocytic infiltrations were somewhat predominant in the frontal lobe, however mild lymphocytic infiltrations were also seen in the basal ganglia, brain stem and cerebellum. Microglia/macrophages diffusely infiltrated the cerebral cortices (Fig. 5B) . Neurons in the hippocampal areas were well preserved (Fig. 5C) , and microglia/macrophages were diffusely infiltrated in the hippocampal areas (Fig. 5D) 
without gliosis. HSV-1 immunostaining was negative.
Hippocampal sclerosis
In our 10 patients with hippocampal sclerosis, many remaining neurons in CA1 areas showed anoxic features such
F i g u r e 4 . L y mp h o c y t i c i n f i l t r a t i o n s we r e s e e n i n t h e s u b a r a c h n o i d s p a c e s a n d i n t h e p e r i v a s c u l a r s p a c e s o f t h e s u p e r f i c i a l c o r t i c e s ( A) a n d i n t h e h i p p o c a mp a l a r e a s ( a r r o w, B ) i n Ca s e 2 . A f e w n e ur o n o p h a g i a we r e s e e n i n t h e CA1 a r e a ( a r r o w) , a n d r o d -s h a p e d CD6 8 -p o s t i v e c e l l s we r e a b u n d a n t ( D) , b u t t h e r e we r e f e w GF AP -p o s i t i v e a s t r o c y t e s ( n o t s h o wn ) . C a n d D we r e a l mo s t s a me a r e a s i n s e r i a l s e c t i o n s . Gr : g r a n u l a r c e l l l a y e r . A, He ma t o x y l i n a n d E o s i n s t a i n i n g × 1 0 0 ; B , × 4 0 ; C, × 2 0 0 ; D, He ma t o x y l i n a n d E o s i n s t a i n i n g × 2 0 0 .
F i g u r e 5 . P e r i v a s c u l a r l y mp h o c y t i c i n f i l t r a t i o n s we r e s e e n i n t h e mo l e c u l a r l a y e r s o f t h e h i p p oc a mp u s ( a r r o ws , A) , a n d CD6 8 p o s i t i v e mi c r o g l i a / ma c r o p h a g e we r e i n c r e a s e d i n t h e c o r t e x ( B ) i n Ca s e 3 . Ne u r o n s we r e we l l p r e s e r v e d i n CA1 ( C) wi t h a b u n d a n t CD6 8 -p o s i t i v e c e l l s ( D) . C a n d D we r e a l mo s t s a me a r e a s i n s e r i a l s e c t i o n s .
Gr , g r a n u l a r c e l l l a y e r ; A, He ma t o x y l i n a n d E o s i n s t a i n i n g × 4 0 ; B , × 2 0 0 ; C, He ma t o x y l i n a n d E o s i n s t a i n i n g × 2 0 0 ; D, × 2 0 0 . (17) (18) (19) . In our Case 1 and that reported by Maki et al (16) , the pathology was similar to hippocampal sclerosis without inflammatory changes, however the pathomechanism remains obscure. One possibility is that the two patients showed more prolonged courses than the case of Mochizuki et al (8) , so the inflammations might be subsided. The second possibility is that the hippocampal lesions were caused by severe seizures. Misumi et al (20) (25, 26) . Postmortem examination demonstrated mild perivascular lymphocytic infiltration throughout the brain and leptomeninges plus diffuse gliosis of gray matter in the cortex and basal ganglia, and to a lesser extent, the parenchymal white matter (25) . Recently, Fujii et al (27) 
